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chloro-1,4-phenylene)oxyterephthaloyl, 3.; Poly [oxy (2-chloro-
1.4-phenylene)oxyterephthaloyl-sebacoyl-imino(2-methyl-l,3-
phenylene)iminoterephthaloy1],4.
The properties of these polymers are considered valuable
for many product applications, but impose serious limitations
when the melting temperatures exceed the decomposition tem¬
peratures. Various structural modifications such as
copolymerization, the use of ring substituents as well as
kinks or bent rigid units offer routes to lower melting
temperatures to below the decomposition points. These
approaches have been utilized in the above synthesis. In ad¬
dition, flexible spacers and chain extenders have been incor¬
porated in the polymer main chain. These additional struc-
tures have the effect of influencing the properties of these
polymers and consequently result in a decrease in melting
temperatures.
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INTRODUCTION
Polymers have become highly important materials used in
various technologically important areas. Their development
has led to high performance materials which offer better
properties for many product applications. Among the
numerous valuable applications, polymers may be used as
reinforced composites for modern aircraft, as alloys for
automobiles, and as photoresists for the production of in¬
tegrated circuits in the computer industry.
Polymers may be prepared which are viscous liquids,
rubbery, very hard or tough depending on the temperature and
the manner in which structural units are connected.
Properties such as solubility, viscosity, glass transition
temperature, modulus of elasticity and strength are highly
dependent on polymer architecture.
The primary requisite for polymers is a monomer or
monomers having two or more condensable groups or centers of
reactivity. Addition polymers are those in which the recur¬
ring units are identical to the monomer(s) from which they
are formed. Addition polymerization ordinarily proceeds by
a chain reaction mechanism involving active centers on the
growing chain, usually without loss of any portion of the
monomer.
M + I* —> IM* IM-M* IM2M*
1
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Condensation polymers on the other hand, are those that
ordinarily do not have the same composition as the
monomer(s) from which they are formed. This type of
polymerization proceeds by a stepwise intermolecular conden¬
sation mechanism, usually with the elimination of some small
molecule as a by-product.
n Y-A-Y + n Z-B-Z > Y-. A - B -- Z + 2n YZ
-J n
In the case of copolymers, the recurring units may oc¬
cur in a random sequence along the backbone of the chain,
may occur as a repetition of long sequences of like units,
or two repeating units may tend to alternate along the
chain. Another type of structural units is the graft type
of polymers. These are characterized by varying chain
lengths of other homopolymers placed like branches along the
backbone of a polymer chain. Structural arrangement charac¬
teristic of such molecules are shown in Scheme I.
1. -AAAAABBBBBAAAAA- or [-A-8-]n-
Block; Long llneir sequences of like units
2. -ABAA-BABBB-A-
Rando«: Honoaer units In a statistically randoa arrangement
3. -ABABAB-





B B B -
Graft: Homopolymer attached at various generally randoa points
along backbone of another homopolyaer.
Scheme I: Polymer chain architecture
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Our primary purpose in this investigation was to
successfully synthesize block copolymer(s) of the usually
desired high molecular weight without destroying those pro¬
perties that would give rise to the phenomenon of the liquid
crystalline state in polymers. The liquid crystalline state
exists between the crystalline and the isotropic liquid state
exhibiting anisotropic but fluid properties^. In a crystal¬
line solid, structural units are placed in a periodic regular
arrangement along the chain. In the liquid crystalline state
on the other hand, there is a considerable degree of as¬
sociation and the orientation of individual molecules are
intermediate between the complete order of a crystal lattice
and the complete randomness of a liquid. The liquid crys¬
talline state of a polymer is, therefore, that state that
manifests the structure of solids while simultaneously
retaining the flow characteristics of fluids.
The chemical constitution of liquid crystalline
polymers include mesogenic moieties connected head to tail
forming a rigid rod-like polymer main chain. In some cases,
the mesogenic moieties are connected via a flexible spacer
forming a semi-flexible polymer main chain and in other in¬
stances, the mesogenic moieties are attached as side chains
to the monomer units of the polymer backbone. Schematic
representation of these type of polymers are shown in scheme
II.
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1. Rigid main chain
. u.
2. Semiflexible main chain
m.u. = monomer unit
Scheme II
polymers
Schematic structures of liquid crystalline
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A large number of polymers having a rigid, rod-like
main chain have been prepared*"’. Polycondensation of
p-hydroxybenzoic acid
and the polycondensation of terephthalic acid with
hydroquinone
yield polyesters that are not liquid crystalline materials*.
These polymers, poly(p-hydroxybenzoic acid) and poly(p-
phenyleneterephthalate) are insoluble. In addition, their
true melting points are obscured by decomposition. The
polyamidation of terephthalic acid and 1,4-phenylenediamine
yield poly(p-phenyleneterephthlamide)’ which is highly sym¬
metrical and exhibits melts at temperatures too high to be
conveniently handled and is soluble only in exotic solvents
such as concentrated sulfuric acid.
o o H h7
HOOC-^^-COOH ♦
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In order to overcome these problems posed by high tem¬
peratures, a number of investigators*'^" have suggested
methods that would depress the melting temperatures, T_, by
disrupting the regularity of the polymer chain in order to
reach more practical conditions for industrial processing
and scientific investigation. Table 1 shows strategies that
are applied in depressing T_ when synthesizing and
processing rigid and semi-rigid chains.




Kinks or bends 10- i-Y
Flexible bonds -0-, -CHj-, -NH-NH-
Flexible sequences • * CH2“* * *




Use of a diluent
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Copolymerization and the use of asymmetrical sub¬
stituted hydroquinones as well as kinks or bent rigid units
such as 1,3-phenylenes depress the melting points of the
crystalline solids. The use of flexible bonds and flexible
spacers tends to increase the mobility of the mesogenic
groups. Indeed, Finkelmann and Rahage,“ Shibaev and
Plate^^and Polk” et. al, have shown that the liquid crys¬
talline phases can be realized when the mesogenic molecules
are attached via a flexible spacer. Lowering can also
be achieved by using low molecular weight samples, although
for fiber applications one is generally interested in high
molecular weight samples since these give high levels of
thermal and mechanical properties.
The melting temperature of a crystalline polymer is one
of the most important characteristics governing the useful¬
ness of the polymer. At temperatures where the liquid-
crystalline phases are in equilibrium, the free energy of
fusion change is zero
Ag = AHj - tASj
and
Tm= Ah,/As,
where T^ i-s the equilibrium melting temperature. The T^ of
polymers depends on a number of intramolecular and inter-
molecular structural characteristics of repeating units.
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These include structural regularity, bond flexibility, in¬
terchain attraction, effect of bulJcy substituents and
copolymerization^*. Structural irregularities in the glycol
function and acid function of a few representative
polyesters are shown in Table 2. Structural irregularities
reduce the T^ of polyesters.
Teible 2. Melting points of polyesters containing structural
irregul2u:ities































Thus the geometric effects demand that the symmetry of
the molecular chain influences T^. Irregular shaped
polymers with cis bonds and ortho- or meta-phenylene groups
disrupt the crystalline structure and encourage twisting in
the chain molecules. This results in the T_ being depressed
and, therefore, reduces the ability of a polymer to crystal¬
lize. Tables 3 and 4 show further examples of the effect of
flexible chain length on the melting point of a polymer.
Table 3. Variation in melting point of nylons (A-B type)
’
0
— C - HN-(CH ) —
2 N
. -lx




























The effect of bond flexibility determines the, chain
flexibility. Additional structures, X for the terephthalate
polyesters and N for the polyamides impart an added
flexibility to the chain molecule which results in a
decrease in T_. Since systems seek states of increasing
entropy, flexible chains will show a high value for As^.
The melting temperatures in turn would be depressed by
copolymerization and the degree of crystallinity would con¬
sequently be much reduced.
Tables 3 and 4 also show a strong odd-even effect which
has been well documented for liquid crystalline polymers.
Polymers with an even number of atoms in the spacer have
higher T_^ whereas those with odd numbers of atoms have lower
T^. A non-linear arrangement for the odd numbers of atoms
reduces the stability of the mesophase.
Synthetic procedures used for the synthesis of low MW
organic esters are known. The Schotten-Baumann reactions
and other selected esterification and amidation reactions
are capable of yielding high polymers by step growth conden¬
sation polymerization. Liquid crystalline polymers incor¬
porating block copolymer units have been reported before“'^^.
Ogata and Yui^“ have also reported the synthesis of block
copolyamides by end-reactive oligomers, using hydroxy-
terminated poly(propylene oxide), acid chlorides and
diamines.
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New properties for the block copolymers compared to
properties of homopolymers are sometimes obtained. When
styrene is copolymerized with 1,3-butadiene, it yields a
material that is an elastomer, the principle rubber sub¬
stitute in automobile tires. Copolymerization can also be
employed to modify the properties of the infusible and ther¬
mally stable poly(p-hydroxybenzoic acid) to produce a melt
processable polymer. This principle has been applied widely
to polyester-polyester and polyester-polyamide block
copolymers^®*”. Through copolymerization, materials with
different properties than those of either homopolymer can be
obtained. Copolymers generally contain structural units
that are fairly irregular along the backbone of the chain
and consequently would tend to be less crystalline than the
parent polymer.
Substantial melting point depressions in this ex¬
periment have been attained by judicious selection of
monomers, ring substituents and copolymer monomer ratios. We
have prepared polyesters by heating aromatic intermediates
such as terephthaloyl chloride with substituted hydroquinone
(chlorohydroquinone) in an inert solvent such as chloroben¬
zene or ortho-dichlorobenzene. The inclusion of non-linear
structural units such as the diacid chloride and substituted
aromatic ring would be expected to lower the T_^. Indeed
Jackson” has reported that the use of monosubstituted
hydroquinone in the preparation of liquid crystalline
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polyesters lowers the when the substituent is chloro.
The polyamides were prepared by reacting diacid
chlorides with diamines such as 2,6 diaminotoluene in an in¬
ert solvent. It is hoped that the incorporation of the bent
rigid kinks such as 1,3- phenylene ring would interrupt the
rod-like conformation and significantly lower the crystal¬
linity.
The extended homopolymers prepared were poly[oxy(2-
chloro-1,4-phenylene)oxyterephthaloyl], sebacoyl terminated
poly[oxy(2-chloro-l,4-phenylene)oxyterephthaloyl] and poly-
[ imino( 2-methyl-l, 3-phenylene) iminoterephthaloyl ] . In order
to lower the T and enhance the solubilities of these
polymers, modifications in their structures were necessary.
One such modification was copolymerization. The block
copolymers prepared have been formed from extended chain
homopolymers of a polyester and a polyamide. These polymers
were expected to retain melt or solution birefringence and
at the same time exhibit reasonable thermal and mechanical
properties and enhanced solubilities. The block copol-
yesteramides prepared were poly[oxy(2-chloro-l,4-phenylene)
oxyterephthaloyl-b-imino (2-methyl-l, 3-phenylene) iminotere¬
phthaloyl] and poly[oxy(2-chloro-l,4-phenylene)oxyterephtha-
loyl-sebacoyl-imino( 2-methyl-l, 3-phenylene) iminoterephtha¬
loyl]. Flexible spacers or chain extenders of varying
lengths have been incorporated in the polymer backbone, and
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it is hoped that these additional structures will influence
the properties and consequently result in a decrease in T_.
The objectives of this research were to synthesize
block copolyesterainide(s) and to fully characterize their
physical properties. In order to achieve this objective, we
have taken into consideration parameters that are necessary
to obtain products of the usually desired high molecular
weight. The parameters are outlined as follows
a. The condensation process must be free of side reac¬
tions, particularly those that consume functional
groups without producing intermolecular linkages.
b. The monomers must be free from impurities that
would terminate the reaction.
c. The reactants must be present in precise
stoichiometrically equivalent proportions.
d. The reactive polymer intermediates must be of known
functionality for high reaction conversions.
Experimental techniques employed in the preparation of
liquid crystalline polyesters and copolyesters have been re¬
ported before^*. Block copolymerization techniques have
been widely used to achieve desirable properties that are
not characteristic of the individual polymers. In addi¬
tion, these techniques have opened greater possibilities
for the design and control of properties that are valuable
for many product application.
EXPERIMENTAL SECTION
Measurements
Inherent viscosities were measured at 30°C in 1-methyl-
2-pyrrolidinone using a 2B Ubbelohde viscometer. Melting
points and glass transition temperatures were determined
with a Dupont 910DSC differential scanning calorimeter con¬
nected to the 990 Thermal Analyzer Computer. The DSC system
measures both the temperature and heat flow associated with
transitions in materials providing both gualitative and
quantitative data involving either an endothermic (heat
absorption) or an exothermic (heat evolution) process”.
Proton NMR spectra were determined on deuterated tri-
fluoroacetic acid and deuterated chloroform solutions using
a Brucker 250 MHz NMR.
The chemical shifts are reported relative to
tetramethylsilane. Carbon-13 solid state spectra were ob¬
tained also using a Brucker 250 MHz NMR. Infrared spectra
were obtained on KBr discs with a Beckman 4240 IR
Spectrophotometer. Fourier-Transform infrared spectra were
obtained on a Nicolet-5DXB FTIR Spectrophotometer with a
resolution of 4 cm"\ All data manipulation was done by the
Nicolet computer controlling the spectrophotometer. Elemen¬




Terephthaloyl chloride, 2-chloro-l,4-hydroquinone and
2,6-diaminotoluene were commercial products. Terephthaloyl
chloride was purified by distillation at reduced pressure
followed by recrystallization from dry hexane. Vacuum sub¬
limation was used for the purification of 2-chloro-l,4-
hydroquinone and 2,6-diaminotoluene. The 1,8-octanedicar-
bonyl chloride or sebacoyl chloride used as flexible
spacers or chain extenders was a commercial product and was
used as purchased.
Purification of Reagents
The o-dichlorobenzene (ODC) solvent used in the polyes¬
terification was purified and dried by fractional distilla¬
tion and stored over molecular sieves. The N,N-
dimethylacetamide (DMAC) solvent used in the polyamidation
reactions was stirred for six hours with a few crystals of
isophthaloyl chloride to remove any N,N-dimethylformamide
suspected as a polymerization complicating impurity. After
six hours, the DMAC was stirred for 24 hours over CaO and
distilled under a dry nitrogen atmosphere. The fraction
boiling at 164-166‘’C (ambient pressure) was collected and
stored over molecular sieves. Triethylamine was freed of
water and amine impurities by stirring over calcium oxide
and subsequent distillation under a dry nitrogen atmosphere
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and collection of the fraction distilling at SS^C (ambient
pressure). Chloroform was washed several times with water
to remove the alcohol stabilizer, filtered through sodium
sulfate, and stored over molecular sieves. Lithium chloride
was dried at 110°C for 24 hours under vacuum.
SYNTHESIS (PHASE I)
A. Preparation of Polyroxy(2-chloro-l.4-phenYlene)oxytereph-
thalovll rn
A 500ml three-necked flask, equipped with a mechanical
stirrer, a condenser, a nitrogen inlet, thermometer and a
potassium hydroxide trap was charged with 3.47g (0.0240
moles) of 2-chloro-l,4-hydroquinone and 100ml of dry
o-dichlorobenzene. To this mixture was added 4.0g (0.0197
moles) of terephthaloyl chloride in a nitrogen atmosphere.
The mixture was heated for 1 hour at IBO^C, then stirred at
reflux temperature for an additional 12 hours. After the
reaction was completed, a small portion of the reaction mix¬
ture was precipitated in dry hexane and allowed to stand for
24 hours. The sample mixture was then filtered and the
residue washed three times with deionized water, once with
chloroform, once with acetone and finally with deionized
water. The product (polyester) obtained after the washings
was dried in a vacuum oven for 24 hours at 100°C. The poly-
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mer solution mixture was saved and used for further reaction
in section C.
B. Preparation of Polvrimino(2-methvl-l.3-phenvlene)imino-
terephthaloyl]
A 250ml three-neck flask equipped with a mechanical
stirrer, a dropping funnel, a thermometer, a nitrogen inlet
and a potassium hydroxide trap was charged with 2.21g
(0.0181 moles) of 2,6-diaminotoluene, 4.0g (0.0197 moles) of
terephthaloyl chloride, 5ml of triethylamine, l.Og of
lithium chloride and 60-70 ml of N,N-dimethylacetamide. The
mixture was allowed to react with stirring for 45 minutes in
an ice-water bath. The temperature was maintained between
0°C to 8°C. The reaction was complete when the product
precipitated. The polyamide solution was used to prepare
the copolyesteramide in section C.
C. Preparation of Block Copolyesteramide. Polvroxyf2-chloro-
phenylene)oxyterephthalovl-b-imino( 2-inethyl-l. 3-phenylene)
iminoterephthaloyl1. (2)
In a 250 ml three-necked flask equipped with a con¬
denser, a nitrogen inlet, a thermometer, and a potassium
hydroxide trap, 30ml of each of the poly[oxy(2-chloro-l,4-
phenylene)oxyterephthaloyl] and poly[imino(2-methyl-l,3-
phenylene)iminoterephthaloyl] solutions were mixed. The
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solutions were stirred using a magnetic stirrer for 1.5
hours, and the reactor was purged continuously with nitro¬
gen. To this solution mixture, was added 4.0g (0.0197
moles) of terephthaloyl chloride to act as a chain extender
between the hydroxy end groups of the two homopolymers in
sections A & B. The mixture was then heated under reflux
for an additional 2.5 hours. The reaction was terminated by
adding petroleum ether to the reaction mixture with stir¬
ring. The mixture was allowed to stand in petroleum ether
for one day. The precipitated product was filtered, and
washed twice with acetone and three times with deionized
water. The block copolymer was dried overnight for 24 hours
in vacuo at 120°C. The weight of the block copolyesteramide
collected was 9.17g.
MODIFIED SYNTHETIC ROUTE (PHASE II)
D. Preparation of Homopolyester. sebacoyl terminated
Polvroxvf2-chloro-l.4-phenvlene^oxvterephthalovl1 m
A 250ml flask equipped with a condenser, a nitrogen
inlet, dropping funnel, and a magnetic stirrer was charged
with 2-chloro-l,4-hydroquinone (1.56g, 0.0108 moles) and 80ml
of o-dichlorobenzene. To this mixture, terephthaloyl
chloride (1.818g, 0.0090 moles) was added and stirred for 1
hour at 130°C accompanied by the evolution of HCl gas. The
20
temperature was then elevated to 165°C, and the mixture was
refluxed for 12 hours. 1,8-octanedicarbonyl chloride (0.82g,
0.0036 moles) was then added to the reaction mixture in order
to act as a chain extender between the hydroxy end groups,
and acid chloride end groups, and reflux was resumed for an
additional 8 hours. After the reaction was completed, a
small aliquot was withdrawn from the reaction flask for
characterization. The small sample was precipitated in dry
hexane, filtered, washed several times with acetone and
deionized water and then dried in vacuo at 110°C for 24
hours.
E. Preparation of Block CopolyesteT-aTiii de. Poly foxy (2-chloro-
1.4-phenYlene^oxYterephthaloYl-sebacoYl-iTiiino( 2-methYl--l. 3-
phenylene't iminoterephthaloyl). [4]
The aromatic ester oligomer solution prepared in section D
was cooled in an ice bath. Terephthaloyl chloride (0.91g,
0.0045 moles) and 2,6-diaminotoluene (0.55g 0.0045 moles) were
added to the reaction flask containing the oligomer solution
and the reaction was stirred for 1 hour. The reactor was con¬
tinuously purged with nitrogen. The reaction mixture was
refluxed for 6 hours and then allowed to cool for 24 to 36
hours. The precipitated polymer was filtered, washed thor¬
oughly with acetone, deionized water, methanol and once again
21
with deionized water. This procedure was repeated several
times, after which the polymer was dried in vacuo for 24 hours
at llO^C. The weight of the block copolyesteramide containing
the flexible spacers due to the sebacoyl group was obtained as
2.75g.
RESULTS AND DISCUSSIONS
The synthetic route leading to the homopolyester, 1 and
the copolyesteramide, 2 are shown in Scheme III. The hydroxy-
terminated polymer was prepared by reacting acid halide with
excess chlorohydroquinone. The block copolymer was prepared by
reacting the hydroxy-terminated polyester with the non-linear
polyamide formed from acid chloride and the diamine.
The modified synthetic route leading to the sebacoyl-
terminated homopolyester 3 and the block copolyesteramide con¬
taining the flexible sebacoyl segment, 4 are shown in scheme
IV. The sebacoyl-terminated polymer was prepared by reacting
acid chlorides with excess chlorohydroquinone followed by sub¬
sequent reaction with sebacoyl chloride. The block copolymer,
4 was prepared by step reaction condensation of the polymer
containing the sebacoyl terminated end groups with mixtures of



















































Characterization of the polymer(s) was achieved by
elemental analysis, solubility testing, solution viscosity,
spectroscopic techniques such as infrared, proton and
carbon-13 nuclear magnetic resonance spectroscopy, and by
thermal analysis. Thermal analysis data were obtained by
differential scanning calorimetry, thermal gravimetric
analysis, and optical polarizing microscopy.
Infrared (Values in cm'*)
The IR spectrum of i (Figure 1) shows peaks at 3420 0-H
stretch, 1720 ester carbonyl stretch, 1600,1500,1400
aromatic C=C nucleus in-plane vibrations, 1225,1050,1010 C-0
stretch, and 870 aromatic out-of-plane bending.
The IR spectrum of 2 (Figure 2) shows peaks at 3250
amide N-H stretch, 2900 C-H stretch, 1720 ester C=0 stretch,
1645, 1520, 1310, 1220 N-H amide band, 1280 C-0 stretch and
850 aromatic.
The IR spectrum of 3 (Figure 3) shows peaks at 3468 0-H
stretch, 3080, 2996, 2927 C-H stretch, 1745 ester C=0
stretch, 1237, 1171, 1064, 1015 c-0 stretch, and 720
aromatic.
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The IR spectrum of 4 (Figure 4) shows peaks at 3303
amide N-H stretch, 2027 C-H stretch, 1745 Ester C=0 stretch,
1655, 1524, 1237 N-H amide bands, 1482 aromatic C=C nucleus
in-plane vibrations, 1174, 1073, 1015 C-0 stretch, and 720
aromatic. Table 5 shows absorption peaks and assignment for
polymers 1, Z, 1, and 4.
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Figure 2t IR Spectrum of phase I block copolyesteramide
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Figure 4; FT-IR spectrum of phase II block copolyesteramide
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Nuclear Magnetic Resonance (Values in ppm)
The proton NMR spectrum of the modified polyester, 2.
(Figure 5) shows absorptions at 5l.5, 2.0, 2.7 due to
methylene protons. d—Methylene protons show absorptions at
5 2.7 while p—Methylene protons show absorptions at
5 2.0. Aromatic protons show absorptions at 57.5 and
5 8.5.
The proton NMR spectrum of the modified polyes-
teramide 4 (Figure 6) shows intense absorptions at 5 2.4
(methyl protons), 57.5, 58.2, and 5 8.5 (aromatic
protons), 5 1.5, 52.0, 52.7 (methylene protons) and 5 1.9
(N-H protons).
Carbon-13 NMR spectra of the modified polymer, A
(Figure 7) shows chemical shifts at 5 11.83 (methyl
carbons), 510-67.27 (aliphatic carbons with benzylic methyl
carbons more downfield), 5 110-146.71 (aromatic carbons)
O





This method was used to determine the glass transition,
Tg, and the crystalline melting temperatures, T^^, of the
block copolymer, ±. The transitions observed are shown in
Figure 8. The polymer exhibits a glass transition at about
75‘’C and shows the onset of decomposition at about 350‘’C.
The crystalline melting temperature is observed at 280‘’C.





II NMR spectrum of phase II polyesterFigure 5:
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Figure 8 DSC chart of phase II block copolyesteraunide
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Thermal Gravimetric Analysis
This method was used to determine the decomposition
temperature, T^, of the block copolymer, 4.. The T^ is con¬
firmed by TGA as 357.61°C (Figure 9).
Optical Polarizing Microscopy
Hot stage polarizing optical microscopy of polymer 2.
showed a softening temperature at 188°C and exhibited a
colored birefringent liquid phase at 215°C. The onset of
decomposition was observed at 337°C. Polymer 4 showed a
softening temperature at about 260“C and exhibited a
shearable viscous melt at 280°C; however, no birefringence
was observed. The onset of decomposition was observed at
320‘’C, and the polymer continued to remain partly decomposed
up to the maximum temperature capability of the instrument.
The softening points of both polymers were within 20-30°C of
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9 TGA chart,of phase II block copolyesteramide
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Viscosity
The inherent viscosity and solubility properties of the
modified polymers 3 and 4 are presented in Table 6.
T€d>le 6; Inherent Viscosity * cuid solxibility data of 2.
Euid 4..
Polymer ^inh CHCl 3 DMSO CF COOH3 MSA DMF H SO2 4 NMP TMU
3 ++ ... ++ ++ ++
4 0.47 ++ +- ++ ++










Elemental analysis data for the modified polymers 3 and
4 are shown in Table 7.






Sample %C %H %N %0 %C1
3 Calc. 61.22 2.57 N/A 20.30 12.91
found 60.49 3.93 N/A N/A —
4 Calc. 65.96 5.11 5.98 18.92 4.99
found 64.65 4.41 4.28 N/A —
CONCLUSIONS
In this investigation, we have successfully established
procedures for the synthesis of block copolyesterainides from
symmetrically oriented aromatic dicarboxylic acid chlorides,
aromatic monosubstituted diols and diamines having the 1,3-
phenylene units.
We have discovered that these copolyesteramides melt
too high to be thermally processed without thermal degrada¬
tion. Additional modifications incorporating flexible
aliphatic components in the polymer main chain reduce the
polymer melting temperatures and thus allow preparation of
polymers which might be thermotropic.
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